Invasive cervical resorption (ICR) is an aggressive form of tooth resorption that is not well understood. Accurate diagnosis and early management are prerequisites for long-term retention of the tooth. Treatment procedure includes eliminating the resorptive tissue followed by restoring the defect with a suitable biocompatible material. This case report is on successful management of an ICR lesion; inaccessible to the conventional procedure; by root canal treatment and intentional replantation (IR) of the tooth for complete debridement and sealing of resorptive site with biodentine. At 18-month recall, the tooth was clinically sound with no radiographic evidence of inflammatory or replacement root resorption. Thus, IR should be considered as a viable treatment option.
INTRODUCTION
Invasive cervical resorption (ICR) is uncommon and often aggressive form of external tooth resorption. It is defined as a localized resorptive process that involves the surface of root below epithelial attachment and coronal aspect of the supporting alveolar process, namely the zone of connective tissue attachment. [1] It is hypothesized to result from a deficiency or damage to the protective cementum immediately below the periodontal attachment. [2, 3] The diagnosis of ICR can be challenging, and detection is often by an incidental radiographic finding. The radiographic appearance of ICR varies considerably depending on the size and nature of the lesion. It typically appears as an irregular, asymmetrical radiolucency through which the root canal outline is traceable. [2] Previous case reports have highlighted that cone beam computed tomography (CBCT) can provide a more accurate representation of the size, location, and nature of lesion compared to conventional radiographs. [4] Treatment aims to inactivate the resorptive process by removing the resorptive tissue and blood supply to existing odontoclasts. Endodontic treatment followed by surgical procedures, if necessary, completely seals the resorptive defect.
Intentional replantation (IR) is defined as the purposeful extraction of a tooth to repair a defect or cause of treatment failure and thereafter the return of the tooth to its original socket. [5] It has been rarely indicated as a potential treatment option for ICR but can be considered for inaccessible lesions that require extraction. [6, 7] The present case report describes a case of ICR being managed successfully using IR.
CASE REPORT
A 27-year-old male patient, with noncontributory medical history, reported to our department with a chief complaint This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms. of a broken tooth and sensitivity in upper left front teeth region. The patient had a history of trauma 10 months back.
Clinical examination revealed complete loss of tooth #11 and Ellis Class III fracture of tooth #23 [ Figure 1a ]. Tooth #23 was not mobile but responded positive to percussion test and negative to thermal and electric pulp vitality tests.
Radiographic examination revealed crown fracture of #23, an isolated radiolucency approximating pulp on coronal third of distal root surface and a periapical radiolucency [ Figure 1b ]. CBCT findings revealed that the lesion was very closely approximating the root canal; located on distal surface of coronal third of root [ Figure 1c and d].
Hence, pulpal diagnosis of necrotic pulp with periapical diagnosis of periapical abscess and Class III ICR irt #23 was made (based on Heithersay classification). The treatment plan formulated was endodontic treatment of #23 followed by IR to remove the resorptive tissue and restore the cavity with biodentine. The patient was explained about the procedure and its complications, and a written consent was obtained.
Under local anesthesia, access to the root canal #23 was established, and chemomechanical debridement was completed. Calcium hydroxide was used as intracanal medicament and after 2 weeks, the root canal was obturated using Gutta-percha cones and AH Plus (Dentsply) endodontic sealer by lateral condensation technique [ Figure 1e ].
The IR was planned 2 weeks after the endodontic treatment was completed. Preliminary hematological investigations were done followed by thorough oral prophylaxis. The patient was asked to rinse with 0.2% chlorhexidine gluconate for 1 min to disinfect the surgical site.
Following local anesthesia, #23 was atraumatically extracted using dental forceps. The pressure was applied mainly above CEJ to minimize damage to the periodontal ligament (PDL) and surrounding alveolar bone [ Figure 2a and b]. During subsequent procedures, the tooth was constantly held with forceps above CEJ. The resorptive defect was cleaned of the granulation tissue and 90% aqueous solution of trichloroacetic acid was applied for approximately 2 min using a micro-applicator tip. The irregular borders of the defect were smoothened with a small round bur [ Figure 2c ]. Biodentine (Septodont) was mixed according to the manufacturer's instructions and was firmly condensed in the cavity [ Figure 2d ]. Until the initial set of biodentine, the tooth was covered with a wet gauze piece. Extraoral time was restricted to 12 min and the tooth was replanted back to its socket and splinted with adjacent teeth using semi-rigid composite wire splint [ Figure 2e ]. Correct repositioning was verified clinically and using a periapical radiograph [ Figure 2f ]. Postoperative instructions were given, which included rinsing with 0.2% chlorhexidine gluconate three times daily and a soft diet.
The patient was recalled after 7 days when the splint was removed and then after 1 and 3 months. There was no pain on percussion; and tooth mobility; periodontal probing depths and percussion sounds were all within normal limits; so a full ceramic prosthesis was fabricated [ Figure 3 ]. The case was followed up clinically and radiographically until 18 months [ Figure 4 ]; which showed satisfactory results with no periapical radiolucency or evidence of inflammatory or replacement resorption.
DISCUSSION
An ICR is an aggressive pathological lesion which can even lead to extraction of the tooth. Early diagnosis and appropriate treatment minimize the sequelae related to this problem.
The conventional intraoral radiograph does not reveal the true nature and exact location of the lesion; hence, CBCT scans are recommended for this purpose. In the case presented, differential diagnosis included subgingival caries; which was excluded by the location and hard base of the defect. CBCT examination confirmed the real extent of resorptive defect which extended till the middle third of root surface and separated from the pulp space by a very thin layer of radicular dentine; classified under the category of Heithersay Class III ICR. [3] In the present case, IR of the tooth was planned as the resorption was on the distal aspect, well beneath the bone and reflecting a periodontal flap could not have provided adequate access to the site without healthy bone loss. But as there are many adverse outcomes of IR, such as tooth/ root fracture during extraction and lower success rates, it is extremely important to understand that it should be the last choice, selected only when all the other options of treatment -nonsurgical and surgical, have been exhausted. [6, 7] In the past, different materials have been advocated to restore the resorption cavity, i.e., Glass ionomer, light cured resin composite, and amalgam. [8] However, periodontal reattachment cannot be expected with these restorative materials. Hence, novel calcium silicate-based materials such as Mineral Trioxide Aggregate, Calcium Enriched Mixture or Biodentine can be used. Biodentine was used in the present case as it has dentine like mechanical properties and can be used as a dentine substitute on crowns and roots. Easy handling, faster setting with no discoloration of tooth is the added advantages. To inactivate the resorptive tissue before the placement of a restorative material, 90% trichloroacetic acid was used.
Common causes of failure after IR include external inflammatory resorption, replacement resorption, and tooth ankylosis. [6] An acute inflammatory reaction is expected following tooth replantation resulting in surface resorption; however, this process is self-limiting.
Surface resorption is followed by healing within 2-3 weeks. It has been reported that if <20% of the root surface is damaged, the cells of the adjacent periodontium can repopulate the area resulting healing with cementum-like tissue and reattachment of the PDL. [9] A larger area of damage has shown to cause osteoclasts to adhere to the denuded surface and result in external replacement resorption. This a continual, irreversible process and the root is gradually replaced by bone.
If the pulp of the tooth is necrotic and infected, it provides a continuous stimulus for clastic cells and can lead to extensive root surface damage in the form of external inflammatory resorption. In the case presented, #23 was endodontically treated before IR to prevent this type of resorption.
The first radiographic sign of ICR is the disappearance of the PDL space, followed by a moth-eaten appearance and replacement by bone. [2] Hence, during the IR procedure care was taken to minimize damage to the PDL cells. Only forceps were used to extract the tooth atraumatically and with minimal risk of root fracture. Furthermore, an extra-oral time of >30 min has shown to increase the possibility of replacement root resorption and ankyloses. [10] To control the extraoral time in the present case, endodontic treatment was completed before proceeding with IR procedure; which restricted the extraoral time to 12 min only.
Splinting was done to eliminate the excessive mobility of the tooth and to help the initial healing of PDL. Flexible splinting can allow physiologic mobility of the tooth and so can result in the functional arrangement of the PDL fibers. A fixation period of 1 week after replantation is generally advocated to encourage periodontal remodeling and to inhibit root resorption and ankylosis. [11] At 1-week follow-up, the patient was completely asymptomatic with regards to pain and mobility, and so the splint was removed. The patient was called for regular follow-up after every 3 months. At an 18-month recall, the tooth was clinically sound with no radiographic evidence of inflammatory or replacement root resorption. Andreasen et al. conducted a study of 400 traumatically avulsed teeth and demonstrated that inflammatory and replacement resorption is usually detectable after 1-2 months. [10] Therefore, a 1-year observation period is likely to be sufficient to detect any pathological changes that will occur.
CONCLUSION
• The preservation of natural dentition is the primary goal of any conservative treatment modality • CBCT imaging was inevitable in the diagnosis and management of this case and should be considered for the treatment planning of ICR lesions • Although IR is not the primary therapy of choice, it should be considered a viable treatment option when ICR is inaccessible and not possible to restore using conventional surgical techniques.
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